Two isospongian diterpenes 3 and 4 in addition to known metabolites, cacofurans A (1) and B (2), were isolated from a specimen of the sponge Luffariella sp. The structures of 3 and 4 were elucidated by analyzing spectral data and chemical conversions. Although compound 3 has been reported as a synthetic entity, it was found in nature for the first time. Compound 3 showed moderate cytotoxicity.
Secondary metabolites of marine organisms have been the subject of ongoing studies for drug discovery and other interests [1] [2] . One phenomenon often encountered is intra-species variation of the metabolites. An example is cembrane diterpenes of soft corals of the genus Sarcophyton [3] . Specimens of S. glaucum in Okinawa were found to be a complex species not only chemically, but also in morphological and genetic aspects [4] , while another species S. trocheliphorum was nearly uniform.
On a collecting expedition in Okinawa we encountered two specimens of the sponge we had formerly identified as Cacospongia sp. [5] , one at 30 m and the other at 3 m depth. The species name was revised to Luffariella sp. during this study [6] . After chemical examination of the specimens, we found that both extracts contained cacofurans A (1) and B (2) as in previous study [5] , however, the extract from the shallow one contained additional minor constituents. In this note, we report the structures of the minor metabolites 3 and 4.
An EtOAc extract obtained from the specimen found at 3 m depth was subjected to separation on a silica gel column followed by either silica or reversed phase HPLC to give compounds 1, 2, 3, and 4 in the amounts of 1003.9, 646.0, 3.7, and 3.2 mg, respectively. Among them, compounds 1 and 2 were readily identified as cacofurans A and B [5] .
The molecular formula of compound 3 was established by ESIMS as C 20 H 30 O 2 with six degrees of unsaturation. The spectral data contained an ,-disubstituted furan ( 6.04 d, 7.12 d;  109.9, 113.5, 140.1, 159.6), a secondary alcohol ( 2.96 brt;  78.0; 3425 cm -1 ), and four methyl singlets ( 0.73, 0.75, 0.93, 1.19). HMBC correlations from the four methyl groups revealed the connectivity from C-3 to C-16 via C-4, 5, 10, 9, and 8 indicating a typical terpenoidal structural frame. Additional HMBC and COSY data analysis allowed us to draw the planar structure and assign all the signals (Table 1 ). NOEs observed for H-5/H-3,9 and H-17/H-20 indicate the relative stereochemistry of 3 as shown. A database search found that compound 3 was synthesized already [7] , but had not been isolated from nature. Since the synthetic material was not reported with an absolute configuration, we applied modified Mosher's method [8] . As results,  values ( 6- 5 ) were +0.003, 1012 Natural Product Communications Vol. 12 (7) 2017 Faricha et al.
Isospongians 3-4 and cacofurans 1-2 could be formed through a common biosynthetic intermediate with different oxidation process. Both compounds 3 and 4 were tested with cultured cells and they showed moderate cytotoxicity at IC 50 20 and >20 g/mL against NBT-T2 cells.
Experimental
General: Solvents used were reagent grade. HPLC separation was carried out on a unit with Hitachi or Shimadzu HPLC instruments with a Cosmosil 5SL-II or 5C 18 -AR-II column. NMR spectra were measured on Bruker Avance III spectrometers. ESI-MS was measured on a Jeol JMR-T100LP mass spectrometer. FTIR and UV spectra were obtained on Jasco FT/IR-6100 and V-660 spectrophotometers, respectively. Optical rotation was measured on a Jasco P-1010 polarimeter.
Sponge: Two specimens of the sponge Luffariella sp. were collected at 30 m and 3 m depth at Cape Hedo, Okinawa in August, 2016. The shallow water specimen was collected again at the same place on October, 2016. The specimen was examined by one of us (NJdV) and deposited at Naturalis Biodiversity Center with the code RMNH POR 11735.
Extraction and Isolation:
The frozen specimen (373 g) was extracted with acetone (1.2 L) three times. After concentration of the acetone solution, the residual material was partitioned between EtOAc and water. The EtOAc extract (3.22 g) was subjected to a silica gel column to give seven fractions. The third fraction (208.4 mg) was found to be impure cacofuran B (2) . The second fraction (2.2 g) was further separated on a silica gel column to give six subfractions. The first and third subfractions were found to be cacofurans A (1, 579.3 mg) and B (2, 204.1 mg), respectively. The second subfraction was further separated with HPLC (Cosmosil 5C 18 -AR-II, MeOH) to give additional amounts of cacofuran A (424.6 mg) and B (233.5 mg). The fourth and sixth subfractions were further purified by HPLC (Cosmosil 5C 18 -AR-II, MeOH-H 2 O, 9-1 or 15-1) to give compounds 3 (3.7 mg) and 4 (3.2 mg), respectively. 
Compound 3

Acetylation of compound 3 to give 4:
An amount (0.5 mg) of compound 3 was treated with pyridine (50 L) and acetic anhydride (50 L), and the mixture was kept standing for 8 h. After removal of the liquid portion by N 2 flow, 0.5 mg (88%) of derived 4, showing identical 1 H NMR spectrum as natural 4, was obtained.
MTPA esters 5 and 6 from compound 3:
A solution of compound 3 (0.5 mg) in CH 2 Cl 2 was added to a mixture of R-MTPA (18.5 mg), DCC (19.8 mg) and DMAP (6.8 mg). The mixture was stirred for 11 d. The product was separated on a preparative TLC (n-hexane-EtOAc, 10-1) to give R-MTPA ester 5 (0.2 mg, 24%). S-MTPA ester 6 (0.4 mg, 48%) was similarly prepared from 3 (0.5 mg). 5: 1 Cytotoxicity test: Suspensions of NBT-T2 cells in 100 L DMEM were dispensed into 96 wells. After preincubation for 24 h, DMSO solution of compound 3 or 4 was added to each well to adjust the final concentration at 1, 3, 5, 7, 10, 13, 15, 17, and 20 g/mL. After 48 h incubation, the media was removed. Cells were treated with 3-(3,4-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) in phosphate buffer saline for 3 h. The residue was dissolved in 100 L of DMSO and the absorption at 570 nm was measured on a microplate reader SH-9000 Lab. IC 50 was estimated with the software KaleidaGraph.
Supplementary data: 1 H, 13 C and 2D NMR data of natural 3 and 4 are available.
